The radiograph alone cannot be depended upon in the diagnosis of mastoiditis, as there are various conditions which influence the appearance of the plate; but used in conjunction with other methods of diagnosis, it is an invaluable aid.
In order to interpret a plate correctly, one must be familiar with the clinical symptoms; therefore, when a patient is sent to the radiographer, a short note of the clinical findings should accompany the patient.
The normal mastoid is a pneumatic cavity containing bony partitions, hence there is very little resistance to the passage of the rays; the silver of the plate is easily affected and a dark area is produced; the bony partitions showing as light lines. The lateral sinus and emissary vein, being really large cavities, show as dark streaks in the bony structure of the skull, but where the sinus crosses the normal mastoid cells, the additional cavity of the sinus is merged with the cells and the outline is distinguished with difficulty.
A mastoid structure that is filled with pathologic material or covered with a hard cortex offers considerable resistance to the passage of the rays; the silver of the plate is not acted upon and an area lighter than normal is produced. In such a condition the lateral sinus, being a cavity, allows more of the rays to pass and shows as a dark streak through the light area.
This appearance of the lateral sinus in the mastoid structure is often a diagnostic point in determining the difference between a normal mastoid and one filled with fine granulations.
The auditory canal, if free from pus, shows as a dark spot, but if pus is present, the outline is made out with difficulty; then the location must be determined from the articulation of *Read before the New York Academy of Medicine, Section on Otology, May 12, 1913. the jaw, which is about one-quarter inch in front of the canal. The shadow of the pinna also aids in determining the position of the canal.
If the angle of the principal ray strikes the mastoid correctly, the entire mastoid region is shown clearly, and if the auditory canal happens to be straight and is perpendicular to the center of illumination, the small bones of the ear will stand out fairly sharp.
In the majority of cases the two mastoids are similar in structure; if there are large cells in one there will be large cells in the other. For this reason both mastoids are radiographed and the condition of the cells compared. The difference between the clear cells of the normal mastoid and the dull hazy cells of the diseased side is very plain.
The only conditions in which any doubt may arise is in the case of a double mastoid or an old chronic ear on both sides with an acute exacerbation in one. In these cases the cells of both sides are occluded and both plates show a hazy blur with the outline of the lateral sinus showing clearly. In such conditions dependence must be placed on the clinical symptoms, but if the plate is a good one, sclerosis may sometimes be determined by noting carefully the appearance of the shadow. The cells are completely destroyed and the mastoid resembles the bone of the skull; the skull and the mastoid seem to merge into one another and practically no outline of the mastoid can be seen, the anterior border of the lateral sinus standing out distinctly.
Mastoiditis is shown by the appearance of the cells as compared with the normal side. This may be from a slight hazy appearance to complete occlusion of the cells. In a mild condition there is a slight haze over the cells, but the bony partitions are still intact; as the condition progresses the haziness increases, light spots appear, which indicate collections of pus or spots of granulations. In a severe case the haziness becomes a dense white blur with no partitions visible, the lateral sinus standing out clear and the auditory canal barely showing. Cholesteatoma shows as a dark area in the midst of the white.
It is of course essential that the exposure of the two mastoids shall be similar, and the density and contrast alike, or there will be difficulty in comparing the two sides.
It is difficult to locate accurately the position of the lateral sinus in a single plate made in the regular mastoid position, for the reason that some sinuses are placed deeper than others, and the deeper the sinus, the farther from the plate it is and the nearer the shadow is thrown to the auditory canal. Even so, the distortion will not be greater than one-eighth of an inch, and one can say the sinus is far forward or far back. The location of the emissary vein is shown in the majority of cases.
A radiograph of the mastoid will show: The size and extent of the mastoid cells; the presence of pathologic material; sometimes the presence of sclerosis; the presence of cholesteatoma; the approximate size and position of the lateral 'sinus and emissary vein. TECHNIC. In making a radiograph the head is placed on a raised platform provided with a means for holding the head rigid; the ear to be radiographed is placed on the plate; the tube is centered so that the central ray will pass through the head to the mastoid on the opposite side on a line 15 degrees from the vertical and 15 degrees from the horizontal. This is an arbitrary rule which must be varied in some cases. With some patients the ear is placed higher than others, and in these the vertical angle can be lessened.
Some radiographers fold the pinna forward. If this is done the head is tilted slightly backward and the horizontal angle of the tube need not be so great.
A medium hard tube is used with sufficient exposure to produce good density and contrast.
